[1] In May of 2007, the STEREO Ahead and Behind spacecraft, along with the ACE spacecraft situated between the two STEREO spacecraft, observed two small solar energetic particle (SEP) events. STEREO-A and -B observed nearly identical time profiles in the 19 May event, but in the 23 May event, the protons arrived significantly earlier at STEREO-A than at STEREO-B and the time-intensity profiles were markedly different. We present SEP anisotropy, suprathermal electron pitch angle and solar wind data to demonstrate distortion in the magnetic field topology produced by the passage of multiple interplanetary coronal mass ejections on 22 and 23 May, causing the two spacecraft to magnetically connect to different points back at the Sun. This pair of events illustrates the power of multipoint observations in detailed interpretation of complex events, since only a small shift in observer location results in different magnetic field line connections and different SEP time-intensity profiles.
Introduction
[2] The acceleration locations, acceleration mechanisms and transport of energetic particles remain major mysteries in astrophysics, and solar energetic particles (SEPs) in the interplanetary medium provide one of the best laboratories for testing energetic particle theories. Most of the largest SEP events seem to originate from bow shocks produced by fast coronal mass ejections (CMEs), which are ejected from the Sun with speeds up to ∼3000 km/s. Though some particles are accelerated far from the Sun, comparisons of coronal images with the arrival times of SEPs at Earth indicate that the first SEPs are released close to the Sun, when the shock has reached ∼3-10 solar radii (R ) [see, e.g., Kahler, 1994; Tylka et al., 2003; Mewaldt et al., 2003; Reames, 2009] . The particles then stream out through the solar system, following magnetic field lines. If the shock is broad, it can accelerate particles over field lines in a large solid angle, and SEPs can be quickly distributed over a wide range of longitudes where they can be observed by observers separated by 90 degrees or more. Although the time-intensity profiles of the resulting SEP events are observed to be quite different by spacecraft separated by many tens of degrees in latitude [e.g., Lario et al., 2006; Kallenrode, 1993] , observers within a few degrees of each other usually see very similar profiles .
[3] Single-spacecraft studies have shown that changes in energetic particle arrival times, intensities and anisotropies reflect changes in magnetic field line length or connection [e.g., Saiz et al., 2008; Torsti et al., 2004; Bieber et al., 2005] . For example, an in situ spacecraft observing a mix of field lines connected and not connected to a particle source may see intermittent, dispersionless dropouts in the energetic particle intensity Giacalone et al., 2000] . As a spacecraft crosses a boundary in the solar wind, such as the heliospheric current sheet or the outer edge of an interplanetary coronal mass ejection (ICME), the point at the Sun to which the field line connects can shift many tens of degrees, resulting in dropouts in both ions and electrons [Gosling et al., 2004a] as well as changes in the low-energy heat flux of electrons [Gosling et al., 2004b] . Most of the studies cited here were performed on flare-related energetic particle events, which typically have much smaller source regions than CME-related events, so connection shifts at the Sun producing changes in energetic particle time-intensity profiles are observed frequently, in about half of events [Chollet and Giacalone, 2008] . However, in theory, if the field lines observed by spacecraft were to trace back to locations with significantly more or less particle acceleration, the spacecraft should observe changes in the timeintensity profiles of the energetic particles even in large CME-related events.
[4] One of the prime objectives of the Solar Terrestrial Relations Observatory (STEREO [Kaiser et al., 2008] ) mission is to perform multipoint in situ measurements of SEPs, which give insight into the geometry of these SEP events not available from single spacecraft observations. By comparing the sudden intensity changes in two closely separated spacecraft, we can determine whether they are connected to the same or different parts of the particle acceleration region at the Sun. The magnetic topology of the inner heliosphere is often modeled for space weather predictions but rarely sampled directly, making in situ SEP studies of connection changes valuable for comparison with numerical predictions.
[5] In this work, we compare and contrast two SEP events occurring in May 2007. These events were observed by the two STEREO spacecraft as well as the Advanced Composition Explorer (ACE) [Stone et al., 1998 ], providing a threepoint perspective on the energetic particles and the magnetic connections that control their transport. We show how the passage of flux ropes through near-Earth space during this complex period caused the spacecraft to observe field lines which were connected to very different points at the Sun during the 23 May event. In section 2, we present the observations of these events, and in section 3 we present the interpretation and analysis.
Observations
[6] The relative geometry of the spacecraft and particle sources is key in determining the magnetic field line connections. During May 2007, the STEREO-Ahead spacecraft was ∼6.1°ahead of the Earth while STEREO-Behind trailed the Earth by ∼3.1°. The ACE spacecraft is in a halo orbit around Earth's L1 point, so it was between the two STEREO spacecraft, with STEREO-A roughly 7 × 10 6 km closer to the Sun than ACE and STEREO-B roughly 8 × 10 6 km farther out. On 19 May 2007 (day of year (DOY) 139), AR10956 was at longitude W06, and it produced a class B9.5 flare with an X-ray peak at 1302 UT. According to the SOHO/ LASCO catalog, the C2 and C3 coronagraphs observed the launch of a small CME beginning at 1324 UT with a speed of ∼1000 km/s. By 23 May, the same active region had rotated to longitude W60. It produced a class B5.3 flare with an X-ray peak at 0732 UT and a SOHO/LASCO CME with a speed of ∼650 km/s. Figure 1 shows the relative positions of these spacecraft, along with the nominal Parker spiral connections to W6 and W60 for a 400 km/s solar wind. The two spacecraft would have been nominally well connected to the active region by a Parker spiral field for the 23 May event but would have been observing the flank of the 19 May event in a simple Parker spiral field.
[7] This study includes energetic particle, suprathermal electron, plasma and magnetic field data from the twin STEREO spacecraft and from ACE. The STEREO SEP observations reported here were made with the Low-Energy Telescope (LET) which measures H and He SEP composition and energy spectra from ∼2.5 to ∼15 MeV/nucleon. The LET sensors have a double-ended field of view that covers ∼130°of the ecliptic plane in both the front and rear hemispheres centered at 45°from the radial, but less than ±20°in the direction normal to the plane. STEREO measurements of suprathermal electrons are performed by the Solar Wind Electron Analyzer (SWEA) [Sauvaud et al., 2008] and magnetic field measurements by the MAG sensor [Acuña et al., 2008] . These three instruments are part of the IMPACT investigation on STEREO. The solar wind density, velocity and temperature data are obtained from The Plasma and Suprathermal Ion Composition instruments (PLASTIC) .
[8] The ACE energetic ion data come from the Electron, Proton and Alpha Monitor (EPAM) [Gold et al., 1998 ]. The suprathermal electron data and solar wind data come from the Solar Wind Electron Proton Alpha Monitor (SWEPAM) [McComas et al., 1998 ] and the Solar Wind Ion Composition Spectrometer (SWICS) [Gloeckler et al., 1998 ] and magnetic field data from the MAG instrument [Smith et al., 1998] . ACE spins around an axis generally pointed along the Earth-Sun line, and these instruments sample more of the unit sphere out of the ecliptic.
[9] The composition of these events suggests that the particles were accelerated by CME-driven shocks rather than by flares, though there is some evidence for contamination by flare-accelerated particles in the 23 May event. Flareaccelerated SEPs typically show enhancements in the rare species 3 He of a factor of 10-1000 over solar wind values [Mason et al., 2002] along with enhancements in a particles and heavy species like iron [Mason et al., 2004] . In these events, no 3 He or iron was detected by either LET instrument (∼2-15 MeV/nuc). At lower energies (∼0.1-2.0 MeV/ nucleon), a substantial intensity from nearby corotating interaction regions (see below) competed with the SEP intensity, making the composition data more difficult to interpret. However, reported an iron enhancement at these lower energies on STEREO-A around the middle of 23 May (Fe/O between 0.5 and 1.0) along with an energetic electron event observed by ACE/EPAM, interpreting these as possible flare particles. Though some flare particles could conceivably have been contributing to the higher-energy LET observations, the LET composition suggests only CMEaccelerated particles were present above 2 MeV/nucleon in the time interval selected for study.
[10] Figure 2 shows proton time profiles for four LET energy ranges between 2 and 15 MeV over the entire time range, from 18 to 27 May. The two SEP events were preceded and trailed by energetic particle events associated with corotating interaction regions (CIRs), in which particles are accelerated by shocks that form when high-speed solar wind streams impact slower-moving streams . SEP events have been shown to have much harder spectra than CIR events, with CIR material tending to have ratios of 4-6 to 1.8-3.6 MeV protons below 0.1 . This ratio is plotted in Figure 2 (bottom), and we also note that these CIR events were identified in the surveys of Mason et al. [2009 Mason et al. [ , 2008 . Compositionally, He/H ratios of 0.01 or below tend to be observed in SEP events , and the LET He/H ratio is at or below 0.01 at all energies between 19 and 25 May. We have defined the SEP event interval as beginning at 1500 UT on the 19 May (DOY 139) and ending at 0000 UT on the 25 May (DOY 145), a time range which excludes most of the CIR contribution in the LET energy ranges and agrees with other analyses of these events . The time range which is dominated by CIR material is shaded in Figure 2 .
[11] The observed onset times and time-intensity profiles of the earliest arriving LET protons in the 23 May SEP event differed substantially between the two STEREO spacecraft, while those in the 19 May event were almost identical. Figure 3 shows the 19 May (Figure 3 , left) and 23 May (Figure 3 , right) events, respectively, with the bottom of each indicating the ratio of intensities between STEREO-A and -B. On 19 May, the time-intensity profiles from A and B largely tracked each other at all energies and lacked significant intensity fluctuations. The intensities of 6-10 MeV protons between A and B never differed by more than a factor of 2 at any time during the event. On 23 May, the energetic particle event began around 1000 UT on A but not until an hour later on B, and the two time profiles differed by more than a factor of 2 until 1400 UT. A 1 h difference in arrival time is unusually large, since it is equivalent to the travel time from the Sun to 1 AU for a 10 MeV proton. After 1400 UT, the intensities differed qualitatively in their short timescale fluctuations, as evidenced by the greater deviation in the ratio of LET-A to LET-B from 1 than in the previous event.
[12] The anisotropies seen by LET followed the same pattern as the time profiles: STEREO-A and STEREO-B observed similar anisotropies as a function of time during the 19 May event, and dissimilar anisotropies as a function of time during the 23 May event. The first-arriving particles of the 19 May event at both STEREO-A and -B arrived along the measured magnetic field from the Sun, and the particles gradually became more isotropic with time, as is typically observed in small SEP events. Except where noted, all the following observations and analysis are of the 23 May event, which, we will show, behaves atypically. The 19 May event is simply presented here for contrast, as it represents a fairly typical CME-driven SEP event observed at 1 AU.
[13] In order to highlight fluctuations away from a typical time-intensity profile for an SEP event, we have created an "adjusted intensity" by subtracting out the overall shape of the time-intensity profile. The adjusted intensity was found by taking the best fit of the profile to the function,
where P 1 , P 2 and P 3 are fitted constants, and then subtracting off this fit. This profile was chosen largely empirically, with exponential falloffs being commonly observed in SEP events [Mason et al., 2006] and a power law expected in the earliest-arriving particles from a simple ballistic model. The resulting adjusted intensity is the difference between the profile fit and the measured intensity (measured intensity minus profile). This model fits observed smooth time-intensity profiles like the one on 19 May very well (see Figure 4) . The adjusted intensity for the 23 May event is fit from 1200 UT 23 May to 1200 UT 24 May, and the resulting adjusted intensity values ( The 4-6 to 1.8-3.6 MeV proton intensity ratio, which is an approximate discriminator for CIR versus SEP material from [Leske et al., , 2009 . Values above 0.1 (marked by the dashed line) indicate SEP material, while values below that indicate CIR material.
[14] Figure 5 shows examples of the measured angular distributions of LET-A and LET-B 4 to 6 MeV protons during the 23 May SEP event, along with the adjusted intensity. These data are in RTN coordinates, where R points radially away from the Sun, T is perpendicular to R and lies in the ecliptic plane, and N completes the right-handed set. The 0°lies along the R direction, with the angle increasing counterclockwise, as indicated on the plot. The vertical lines on the intensity plot are chosen where the characteristics of the anisotropy distribution change significantly, e.g., from sunward-flowing particles to antisunward flowing particles. STEREO-B observed a magnetic field which was roughly along the Parker spiral angle (135°) during the entire 23 May event except for a brief excursion out of the ecliptic plane (in the N direction, not shown) between 2100 UT 23 May and 0100 UT 24 May. The particles at STEREO-B flowed antisunward at the beginning and end of the event, that is, they have their greatest intensity in the sunward side of the detector. Between 2100 UT 23 May and 0100 UT 24 May the particles became isotropic, appearing at all angles in the R-T plane roughly equally. The isotropy was reflected in the drop in the adjusted intensity, as more of the particles were outside of LET's field of view and thus did not show up in the measured intensity. ACE/EPAM observed bi-directional streaming of ∼1 MeV protons for ∼3.5 h around the peak of the event, but otherwise STEREO-B and ACE/EPAM observed proton pitch angle distributions which were fairly reflective of a simple Parker spiral magnetic field connection to a particle source close to the Sun.
[15] The changes in anisotropy and magnetic field angle were more complex at STEREO-A. During the first 3 h of the 23 May event, the magnetic field line was ∼90°from the Figure 5 . Anisotropies and 4-6 MeV LET intensities for the 23 May event for (top) STEREO-B and (bottom) STEREO-A. The circular plots are hour snapshots of the R-T plane, which LET observes, with the thick purple line being the hour-long average of the magnetic field direction and the green thin lines being the 1 min observations. The circular points indicate the particle intensity in a given look direction, with the absolute intensity at the outer ring indicated next to it. The vertical lines on the adjusted intensity plots are chosen at the times when the particle anisotropy changes significantly, with each section having a representative anisotropy plot above it. The changes in the character of the anisotropies correspond roughly with the changes in the adjusted intensity (the difference in intensity between the absolute intensity in Figure 4 and the profile fit) in each spacecraft and do not correspond between the two spacecraft. The error bars on the adjusted intensity points are smaller than the points in this scale.
Earth-Sun line, and it appears as if the first particles entered LET from the back (at ∼280°) rather than from the front. The field line then shifted to ∼45°, and the particle distribution became fairly isotropic. Starting at 1700 UT, the field turned to roughly the Parker spiral angle, and the particles became bidirectional, then shifted to primarily sunward at 2300 UT and to primarily antisunward at 0200 UT 24 May. The shift in field angle at 1700 UT and the reversal of the proton direction at 0200 UT 24 May were accompanied by a large decrease and increase in the adjusted intensity, respectively, while the anisotropy and field angle change at 1300 UT was accompanied by a smaller increase in the adjusted intensity. The 2300 UT change was the only pitch angle and field angle change with no obvious change in the adjusted intensity. The intensity fluctuations around the peak therefore were loosely correlated with changes in the character of the proton pitch angle distribution.
[16] Figure 6 presents an overview of solar wind data from ACE and STEREO for the entire time range of the energetic particle events (Figure 6 , left) and for the subset of time during the 23 May event (Figure 6 , right). Though no one signature is definitive, ICME material can be identified in situ through a combination of several plasma, particle and magnetic field characteristics. Plasma signatures include abnormally low proton temperatures [Gosling et al., 1973] , enhancements in helium [Hirshberg et al., 1972] [Zurbuchen and Richardson, 2006] . The plasma, magnetic field and suprathermal electron data in Figure 6 show that from 21 to 24 May, the solar wind plasma had a complex structure due to the presence of ICMEs near or inside the heliospheric current sheet. The dashed purple lines denote the expected values in the solar wind, where values above this line indicate the likely presence of ICME material [Richardson and Cane, 2004] . The temperatures observed by STEREO-A and ACE on 23 May and STEREO-B and ACE on 22 May are low compared to those expected for solar wind of this velocity [Elliott et al., 2005] . ACE observed intermittent enhancements in a/p above typical solar wind values [Hirshberg et al., 1972] on 23 May and in O 7+ /O 6+ above solar wind values on 22 and 23 May, suggesting ICME material was almost certainly present during those times.
[17] ICMEs often are observed to contain magnetic flux ropes, marked by a field magnitude enhancement and smooth rotation of the field [Burlaga, 1988] . Because magnetic field lines that make up the flux rope and other portions of the ICME are often connected to the Sun at both ends, particles can be injected on both ends, leading to bidirectional pitch angle distributions (most notably in the suprathermal electrons [Gosling et al., 1987] ). Figure 7 shows the suprathermal electron pitch angle and magnetic field data from STEREO-B, ACE and STEREO-A in RTN coordinates. Though bidirectional streaming is sometimes observed in the trailing part of CIRs like the one immediately preceding the SEP events [Lavraud et al., 2010] , the intermittent bidirectional streaming in the suprathermal electrons from halfway through 21 May until the CIR appears on 25 May suggests that ICMEs are present, perhaps multiple CMEs. Five time periods which exhibit field enhancements and rotations characteristic of ICME flux ropes are denoted by arrows and numbered in Figure 7 . We note that a single ICME may be made up of multiple periods, as ICMEs can be complex structures with multipart flux ropes.
[18] The presence of ICMEs during this period is supported by previous analyses in the literature. Liu et al. [2008] reported on an ICME flux rope seen by both STEREO Figure 6 . Solar wind data for (left) the entire SEP period and (right) just during the passage of the ICMEs. The red stars are for STEREO-A, blue triangles are for STEREO-B, and the gray squares are for ACE, with the bottom two plots solely ACE data. The shaded regions represent the boundaries of flux ropes according to Liu et al. [2008] and Kilpua et al. [2009] . From top to bottom, the solar wind speed, density, temperature, the a to proton ratio, and the solar wind O 7+ /O 6+ ratio. The dashed purple lines in the bottom three panels mark the thresholds for ICMEs described in the text, with the line in the temperature plot derived for STEREO-A. spacecraft, ACE and Wind on 22 May, corresponding to period 2 in Figure 7 and marked with a gray box in Figure 6 . They performed a Grad-Shafranov reconstruction of the flux rope geometry, finding a flattened flux rope with a diameter of roughly 0.15 AU which was highly inclined to the plane containing the spacecraft. They concluded that STEREO-B passed close to the axis of the flux rope while STEREO-A only grazed the flank, with ACE in between, and that the flux rope was completely past the spacecraft before the energetic particle event on 23 May. Kilpua et al. [2009] analyzed the plasma data during this time period in detail and found that STEREO-B and Wind (near ACE at L1) observed a magnetic cloud on 22 May, agreeing with Liu et al. [2008] . However, they also argued that STEREO A observed another flux rope on the first half of 23 May, marked in Figure 6 with shaded regions and corresponding to period 4 in Figure 7 . The STEREO heliospheric imager catalog (http://www.sstd. rl.ac.uk/stereo/CMELIST 2007.xls) lists multiple ICMEs visible in the interplanetary medium in the days before this event. The ACE (http://www-ssc.igpp.ucla.edu/∼jlan/ACE/Level3/ ICME_List_from_Lan_Jian.pdf) and STEREO (http://wwwssc.igpp.ucla.edu/∼jlan/STEREO/Level3/STEREO_ Level3_ICME.pdf) ICME lists state that STEREO-B and ACE are embedded in ICME material on 22 May, emerging at 2200 UT and 1340 UT, respectively, while STEREO-A remains in ICME material until 1330 UT 23 May. We concur with these previous analyses and conclude that at least two ICMEs are near the Earth during 22 and 23 May, and we suggest that there may be up to five or that the ICMEs are complex, multipart structures.
[19] Closer examination of the suprathermal electron data in Figure 7 shows the overall structure of this interval is very complex. The more intense, relatively isotropic enhancement in the suprathermal electrons on 24 May is nonadiabatic heating often seen in the vicinity of CIRs [Lavraud et al., 2010] . Since the suprathermal electron strahl always flows away from the Sun, a switch in the direction relative to the magnetic polarity indicates a crossing of the heliospheric current sheet from one sector to another [Kahler and Lin, 1994] . Though the location cannot be determined precisely due to the complexity of this time interval, on 18 May the electron strahl is at 0 degrees and by 25 May it had switched to 180 degrees, indicating the spacecraft crossed a current sheet. ICMEs are often present in and around CIRs because they are produced in and around the streamer belt [Rouillard et al., 2009] , and ICMEs embedded in sector boundaries tend to introduce a high degree of variability [Crooker et al., 1999] . We conclude that this SEP event occurs during a complex interval, with multiple ICMEs in a CIR near a sector boundary and different spacecraft simultaneously embedded in different plasma structures.
Analysis
[20] The differences in the 23 May energetic particle event observed by the three spacecraft can be attributed to the spacecrafts' locations in different plasma structures, even though they are only separated by ∼5-10°. During the initial arrival of the particles around 1000 UT 23 May, STEREO-A is embedded in an ICME, as suggested by unusual proton anisotropies and magnetic field angle (Figures 5 and 7) and ICMElike plasma properties ( Figure 6 ). However, STEREO-B is in the solar wind outside the ICME at that time, as it sees a magnetic field angle close to the Parker spiral with particles coming from the Sun as well as typical solar wind plasma. ACE, which is in between the two STEREO spacecraft, is likely skimming the edge of the ICME, as evidenced by the intermittent spikes in a in Figure 6 . As discussed by Gosling et al. [2004a] , the foot points of magnetic field lines at the Sun inside and outside ICMEs are widely separated from each other. The exact separation of the foot points of STEREO-A and STEREO-B's field lines cannot be calculated directly without a detailed ICME model, but if we assume the leg of the ICME comes out radially and the topology outside the ICME is a Parker spiral, the difference is of the order of several tens of degrees or more.
[21] For clarity, we divide the event observed by STEREO-A into first and second halves, before and after 24 May 2:00. As shown in Figure 1 , STEREO-A and -B would be well connected to the active region with a standard Parker spiral connection during this event, and the antisunward streaming protons in the second half of the STEREO-A event and during the majority of the event on STEREO-B probably reflected a simple Parker spiral connection. The first half of the STEREO-A event is the anomalous observation, reflecting the nonstandard connection produced by the spacecraft being inside an ICME. Given the iron enhancement reported to be observed by SIT-A, the LET-A particles in the first half of the event may have included some flare-accelerated particles traveling through the ICME rather than solely the CME-accelerated particles that STEREO-B observed.
[22] The LET protons arriving ∼1 h early at STEREO-A reflect the difference in source connection between STEREO-A and -B. inverse speed, from which the particle travel distance and injection time can be inferred. The nominal Parker spiral travel distance is only 1.2 AU, so the measured distances are somewhat larger than would be expected for the solar wind, but shorter than the 2-3 AU distances typically observed in ICMEs [Larson et al., 1997] . The measured distances are comparable between the two spacecraft. In this type of plot, increased particle scattering during transport manifests as an increase in the measured travel distance, so the extra 0.5 AU travel distance above the Parker spiral distance seen by STEREO-B can likely be attributed to particle scattering [Chollet et al., 2007] . However, the smoothness of the magnetic field inside ICMEs [Torsti et al., 2004] means the particles observed by STEREO-A were likely scatter-free. The fit indicates that the particles observed by STEREO-A were injected ∼1 h before those observed by STEREO-B. Since the magnetic topology inside ICMEs is likely to be very different from outside, the particle acceleration conditions are likely to be different as well, so the particle acceleration may have begun earlier at the location to which STEREO-A connected. Thus, a magnetic connection to a different location could naturally produce the particles arriving ∼1 h later at STEREO-B.
[23] The field of view of the LET instrument may play a role in producing the intensity fluctuations seen in both STEREO spacecraft. von Rosenvinge et al.
[2009] discussed how, in ICMEs, the field line is frequently out of the viewing cone of STEREO-LET, which is at a fixed angle. As a field line moves to high angles relative to the ecliptic, it will flap in and out of the LET field of view producing fluctuations in the particle intensity if there is an anisotropic angular distribution and most of the particles are not seen by the instrument. The major dip in STEREO B adjusted intensity ( Figure 5 ) between 2100 UT 23 May and 0100 UT 24 May is just such a fluctuation, as can be seen by the large change in magnetic field angle at this time in Figure 7 (top).
[24] However, STEREO-A probably has some fluctuations produced by small changes in connection point rather than the instrument field of view. Both halves of the event, the first half with significant particle intensity fluctuations and the second half with only small fluctuations, show roughly the same amount of fluctuation in the magnetic field angle, suggesting that field lines should not be flapping out of LET's field of view any more during the first half than the second. This contrasts with the fluctuation in STEREO-B, where the character of the magnetic field changes dramatically when the particle intensity changes, and it suggests that the fluctuations in STEREO-A may have another explanation. Discontinuous intensity changes in ions and electrons have been linked to a spacecraft observing patches of field lines which connect to different portions of the same event at the Sun [Chollet et al., 2009] . Coronal dimmings, which have been associated with the foot points of CMEs [Thompson et al., 2000] , have size scales on the order of 10 degrees [Harrison and Lyons, 2000] , so the particle acceleration region should be roughly on this scale. If the particle source region is inhomogeneous on that scale, it could produce the intensity fluctuations seen here, as the spacecraft connects to different parts of the CME foot point region.
[25] The contrast between the 23 May event and the 19 May event illustrates the benefits of using multiple spacecraft and multiple instruments to determine magnetic geometry from energetic particle measurements. In STEREO-B, the LET time-intensity profiles for the two events are fairly similar to each other, so if observed from only this spacecraft, the 23 May event would probably be interpreted as unremarkable and very similar to the 19 May event. Including STEREO-A observations, even though the two spacecraft were separated by less than 10°, reveals a complicated ICME structure that STEREO-B narrowly missed. Including the suprathermal electron and magnetic field observations allows interpretation of the fluctuations that could not be performed without these additional data. As the STEREO spacecraft move further apart, the differences and similarities between events at widely separated spacecraft will reveal even more about the magnetic structure of the inner heliosphere.
Conclusions
[26] We have presented energetic ion time-intensity profiles for a pair of SEP events on 19 May and 23 May observed by the twin STEREO spacecraft and ACE. The 19 May event was very similar at the two STEREO spacecraft, but the STEREO observations of the 23 May event were complicated by the presence of an ICME during the first part of the STEREO-A event. This ICME caused an observed delay in the arrival of the solar energetic particles at LET-B and significant fluctuations in the particle intensity at LET-A, because the connection point of the field lines was markedly different inside the ICME than outside. Fluctuations related to other shifts in connection point were probably observed by LET-A, though intensity fluctuations due to limits on the LET field of view were likely present in both spacecraft. Though the two STEREO spacecraft were only separated by ∼9°, with ACE in between the two, all three had very different magnetic connections during the 23 May event, illustrating how single-spacecraft observations can cause a complex event to be interpreted as a simple one. Multispacecraft observations offer a much clearer picture of the magnetic connections in SEP events.
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